Analysis and recommendations of knowledge and needs for "Prevention and Management of Sports Injury" on high/vocational school students, will serve as a reference in teaching material selection and lecturing method for teachers in relating subject, so as to achieve effective teaching which also fulfi lls the needs of students. The purpose of this study was to investigate the current level of knowledge and needs for "Prevention and Management of Sports Injury" among 1,649 high/vocational school students. The main results from the analysis are: Knowledge for Prevention and Management of Sports Injury has statistically signifi cant in gender, type of school, education system, grade and source of knowledge. Needs for Prevention and Management of Sports Injury has statistically signifi cant in only gender and source of knowledge. The entire study population considered training for "Prevention and Management of Sports Injury" highly needed indicating students who were more acquainted with "Prevention and Management of Sports Injury" had higher needs for more knowledge.
Introduction
Sports activity during adolescent stage can enhance cardiopulmonary function, and relieve emotional stress; moreover, it can lower morbidity and prolong life expectancy when entering adulthood (Huang, Chi, & Chong, 1993) . Sports activity is also an inseparable part of life for many. However, without the basic and correct knowledge for Prevention and Management of Sports Injury techniques, sports injury will likely to abate the original benefi ts associated with sports activity. Therefore, it is especially critical to instruct knowledge related to "Prevention and Management of Sports Injury" through proper education.
In an investigation on incidence of sports injuries among 8,700 Massachusetts children and adolescents conducted by Gallagher, et al., (1984) , the result indicated that 3.4% of the schoolchildren still required hospital observation after sports injury. Miller & Spicer (1998) pointed out that in US, one fourth of the students aged 5-17 suffered from sports injuries, which require medical care or lead to temporary disability, on school premises annually, and resulted in $3.2 billion in medical expenses and $115 billion in health loss. Various related studies all pointed out that prevalence of school sports injuries were over 30% for students in different educational system, age and gender (Briscoe, 1985; Chang &Backous, Friedl, Smith (1988) showed that 14-17 years old is the high risk group for sports injury, while de Loes (1990) also pointed out that aged 15-19 is the population most likely to experience sports injury. Bijur, et al. (1995) had demonstrated in a study with 11,840 students aged 5-17 that, irrespective of gender of the students, aged 14-17 is the high risk group for sports injury. Abernethy, MacAuley, McNally, & McCann (2003) had pointed out that majority of the students who experience school sports injury in Northern Ireland were within the age group of 11-18, which was consistent with the studies conducted in Europe and North America. Summarizing the results mentioned above, it is apparent that high/vocational school students are the population most susceptible for sports injury. Huang, et al. (1993) conducted a study on knowledge of "Prevention and Management of Sports Injury" among 1,152 junior college students who aged 15-20 years old in Taiwan. They showed that despite knowing the importance of preventing sports injury, majority of the students did not possess correct knowledge for sports injury management. Yang & Huang (1996) investigated "Prevention and Management of Sports Injury" knowledge among 200 graduating students of Department of Physical Education from three different universities in Taiwan, and the result showed that the average scores of the subjects were located in the low level. One of the possible explanations for this disturbing outcome was that the universities did not include "Prevention and Management of Sports Injury" in the required curriculum or even it did, students did not have opportunity for practical training session that in the current era of student-oriented education, understanding the needs of students is an important index for successful course planning and teaching. In other words, the fi rst step towards effective teaching lies in truly understanding the present needs of the students and providing appropriate teaching material for these questions.
F o r t h e p a s t fi v e y e a r s , n o p u b l i c a t i o n s i n v e s t i g a t i n g t h e k n o w l e d g e a n d n e e d s f o r "Prevention and Management of Sports Injury" have been submitted in Taiwan. This study integrated study designs for prevention and management associated with sports injury from works of numerous domestic and international researchers. Analysis and recommendations of knowledge and needs for "Prevention and Management of Sports Injury" have been proposed by focusing on high/vocational school students in Taoyuan area of Taiwan, hoping the study results will serve as a reference in teaching material selection and lecturing method for teachers in relating subject, so as to achieve effective teaching which also fulfi lls the needs of students. Thus, the objectives of this study are to examine the effect of demographic factors, including gender, type of school, educational system, study group, grade, education level of parents, type of sports extra curriculum participated, past sports injury experience, on knowledge and needs of "Prevention and Management of Sports Injury", and the correlation between knowledge and needs, so as to improve recognition of knowledge properly, and to fulfi ll the needs of students.
Method

Participants
Study population consisted of high/vocational school students from Taoyuan area of Taiwan. Stratifi ed cluster sampling method was adopted with type of school, educational system, grade and study group as strata; whereas class as cluster sampling unit. A total of twenty-one public/private high schools and nine public/private vocational schools located in Taoyuan area. One high school from public and private system each, along with one vocational school from public and private system each, a total of four schools, were sampled in this study. Three classes from each sampled school were selected, in which the high school consisted of all different study group; while the vocational school consisted of students from Business Administration, Accounting and International Business programs. All students from the thirty-six classes sampled were included as study subjects in the investigation of knowledge and needs of "Prevention and Management of Sports Injury". A total of 1,720 questionnaires were sent and all of the questionnaires were returned. Aside from the invalid questionnaires, there were 1,649 valid questionnaires, with an effective response rate of 98.3%.
Study Tool
The study questionnaire is divided into three parts: demographic information, tests for knowledge and needs of "Prevention and Management of Sports http://www.soc.nii.ac.jp/jspe3/index.htm 288 Injury". 1) Demographic information: including gender of students, education level of parents, type of school, educational system, grade, study group, type of sports extra curriculum participated, sports injury experience in the past year, source of sports injury prevention knowledge, whether or not think sports injury related courses can reduce the prevalence of sports injury. 2) Knowledge: Since none of the questionnaires have been designed f o c u s i n g o n " P r e v e n t i o n a n d Management of Sports Injury" among high/vocational school students in Taiwan, the Knowledge section of the questionnaire was prepared by this study team by consulting with literatures related to "Prevention and Management of Sports Injury". The questionnaire of Knowledge (Table 1) consisted of 25 items in subjects like "Principles of preventing sports injuries", "Identifi cation of sports injury types", "Management principles of sports injury", "Limb supporting methods", "Skills of Cardiopulmonary Resuscitation (CPR)", "Guideline f o r H o t o r C o l d C o m p r e s s " , " M a n a g e m e n t o f H e a t -r e l a t e d Illnesses in Sports", "Management of Bleeding Wounds" and "Management of Sports-related Shock". 3) Needs: Compiled by the study team by referring to concepts in literatures related to "Prevention and Management of Sports Injury" and consulting the opinion of 20 nursing teachers from high/vocational schools in northern, center and southern regions of Taiwan through questionnaire. The Needs section of the "Prevention and Management of Sports Injury" questionnaire consisted of 16 items were rated on a 4-point Likert scale, rating from "have no needs at all" to "have full needs", the scale point of each item corresponds to 1 score, i.e. from 1 through 4, 
. Pre-test
A total of 100 questionnaires were given to two classes from a vocational school which was not included in study population. All of the questionnaires were returned and 80 valid questionnaires were obtained.
Validity
The content validity of the study tool was tested by content validity, in which six experts from the fi eld of incident injury, school health, nursing and physical education were asked to evaluate the study tool in terms of "importance of the content", "suitability of the content" and "clarity of the wording". The evaluation method was based on Content Validity Index (CVI), of which each item was scored on a 4-point scale, where 1= not relevant, 2= unable to asses relevance with item revision, 3=relevant but needs minor revision and 4=very relevant with clear and simple description (Burns & Grove, 2001; Polit & Hungler, 1999) . Items were revised or deleted according to the response of the experts. The CVI for the entire scale was calculated with each item' s total score from the six experts as numerator and divided by denominator (24 points). For item with CVI larger than or equal to .80, it was considered as high content validity and therefore kept in the questionnaire (Polit & Hungler, 1999) .
Reliability
The Knowledge section of the study tool consisted of multiple choices; thus, item analysis (diffi culty level and discrimination of each item) and internal consistency (Kuder-Richardson reliability K-R 20 ) of items were needed. As for the Needs section of the scale, internal consistency (Cronbach α) was adopted to determine the reliability. Items with diffi culty level between 0.30~0.81 and discrimination level larger than 0.2 were kept. After the Kuder-Richardson reliability analysis, the K-R 20 was determined to be 0.73; whereas the Cronbach α of Needs scale was 0.96.
Data analysis
After the data was collected, encoded and decoded, SPSS 12.0 statistical software was used for statistical analysis. Data was analyzed with statistical methods, including frequency distribution, mean, standard deviation, percentage, one-way ANOVA, and Pearson's product moment correlation. 
Demographic Information
As for the gender distribution among the study subjects, male students accounted for 46.6% while female students accounted for 53.4%. As for the type of school, 50.4% of the study subjects attended public school; while 49.6% attended private school. As for the educational system, 48.2% were high school students and 51.8% were vocational school students. As for the grade, 31.9% were Grade 10, 33.9% were Grade 11 and 34.2% were Grade 12. For the study groups, the educational system of senior high schools in Taiwan: No groups are decided at Grade 10, but students can select one of three groups from Grade 11 to 12 based on their wishes (interests) to prepare themselves for college entrance examination. These groups are Social Sciences Group (Group 1), Science and Engineering Group (Group 2), and Natural Sciences Group (Group 3), 14.5% of the high school students have not decide study group, 11.2% were Group 1, 11.3% were Group 2 and 11.2% were Group 3. For the vocational school students, 17.2% were in Business Administration program, six classes or 17.4% were in Accounting program and six classes or 17.4% were in International Business program.
Type of sports extra curriculum participated in school: 83.5% did not participate in any sports extra curriculum, while ball sports accounted for 13.5% and non-ball sports accounted for 3%. Main source of "Prevention and Management of Sports Injury" knowledge: 36.3% of the students obtained their knowledge from Health Education course in junior high school, 29.5% of the female students acquired the knowledge from military training/nursing course while 8.8% of the male students acquired their knowledge from military training course. High school Physical Education course and pubic media each accounted for 6.4%; while 5.8% of the students acquired their knowledge through discussions with their classmates, family and friends. Physical Education course in junior high school accounted for 3.9%; 1.4% who participated in fi rst-aid training by themselves and 1.0% of the study population indicated that they never came into contact with any relevant information. Education level of parents: Graduated school (including) or above accounted for 3.2%, university or college graduates accounted for 27.0%, high/vocational school graduates or attended university/college accounted for 41.6%, junior high school graduates or attended high/vocational school accounted for 24.0% and 4.2% were primary school graduates (including) or below. Sports injury experience in the past year: 43.3% of the study population experienced sports-related injury in the past year and 56.7% had not experienced sport injury. Whether or not think sports injury related courses can reduce the prevalence of sports injury: Up to 91.1% of the study population expressed positive attitude for the effectiveness of the education, while 8.9% held negative opinion.
Knowledge of "Prevention and Management of Sports Injury"
The knowledge section consisted of 25 items and each item was given 4 points when the answer was correct, and given zero points when the answer was incorrect. Thus, 100 points were a full score for correctly answering 25 items. Subjects who correctly answered more than or equal to 15 items (60 points), were considered as having reasonable understanding of knowledge for "Prevention and Management of Sports Injury". Through this study, it was found that 15.1% of the students answered 16 items correctly and 78.3% of the study population correctly answered 15 items or more, the correctly rate and data interpretation shows in Table 3 . Items in the order of percentage of incorrect answer were: standard management of sprains, timing for hot or cold compress, identifi cation of types of sports injury, management of bleeding wounds, techniques of cardiopulmonary resuscitation (CPR), signs of heat stroke and principle of bandaging, which were mostly items related with techniques of "Prevention and Management of Sports Injury", indicating that all students lack required on these knowledge.
Needs for "Prevention and Management of Sports Injury"
In the Needs section of the "Prevention and Management of Sports Injury" questionnaire, the 16 items were rated on a 4-point Likert scale, rating from "have no needs at all" to "have full needs", and the higher score, the greater the needs of students. On average, each item scored above 3 points, Injury". Based on the choice of the students, the items in the order of needs were: emergency care and management of sports-related shock, identifi cation of types of sports injury, timing and method for hot compress, principle for prevention of various sports injuries and management of sports injury, which were mostly technical items.
Effect of demographic factors on knowledge of "Prevention and Management of Sports Injury"
Based on the result of analysis, it was found that gender, type of school, educational system, grade, study group and source of knowledge all demonstrated signifi cant difference in knowledge of "Prevention and Management of Sports Injury" ( Table 4) . As shown in the result, female performed better than male students, public school students performed better than vocational school students, Grade 12 students performed better than Grade 11 and Grade 10, students from Group 1, 2 and 3 performed better than students from Business Administration, Accounting and International Business programs. Students whose main source of knowledge was high school military training/nursing course performed better in knowledge of "Prevention and Management of Sports Injury" than those who 
Effect of Students' Demographic Factors on Needs for "Prevention and Management of Sports Injury"
Based on the result of analysis, it was found that gender and knowledge source demonstrated signifi cant difference in needs for "Prevention and Management of Sports Injury" ( Table 5 ). As shown in the result, female students had high needs than male students; while students whose main source of knowledge was high school military training/nursing course s expressed high needs for "Prevention and Management of Sports Injury" than those acquired from other sources.
Relevant Analysis on Knowledge and Needs for "Prevention and Management of Sports Injury"
An overall positive correlation between knowledge and needs for "Prevention and Management of Sports Injury" was observed (r =.12, p<.001), indicating that in general, students who more acquainted with knowledge of "Prevention and Management of Sports Injury" tend to have higher needs. 
Discussion
Knowledge of "Prevention and Management of Sports Injury"
For the 25 knowledge items in this study, the average number of correct answers was16.29±2.96, meaning the students, in general, had "reasonable" understanding of the knowledge of "Prevention and Management of Sports Injury". As for the effect of demographic factors on knowledge of "Prevention and Management of Sports Injury", gender, type of school, educational system, grade, study group and source of knowledge all demonstrated signifi cant statistical difference in the level of knowledge for "Prevention and Management of Sports Injury". Female students were evidently better than male students in terms of knowledge, which was similar to the outcome of "First-aid Knowledge" tests for university, high/vocational students in Chang (1982) , Chou (1988) and Lan's (1985) studies.
As for the type of school, students from pubic schools performed signifi cantly better in knowledge of "Prevention and Management of Sports Injury" than those from private schools, meaning pubic school students had better understanding in "Prevention and Management of Sports Injury" than those in private schools. As for the educational system, high school students performed considerably better than those in vocational schools, which was consistent with the results of Lan's (1985) study on "Health Knowledge and Need" among high/vocational school students, Lan (1985) had pointed out that different type of school and educational system could refl ect the learning capability and motivation in students.
Grade, study group and main source of knowledge all signifi cantly affected the level of knowledge in "Prevention and Management of Sports Injury". Grade 12 students performed better than Grade 11 and 10 students in term of knowledge of "Prevention and Management of Sports Injury", indicated that the level of knowledge tend to improve with advancement of grades (course arrangement). Group 1 high school students performed better than those in Group 2 and International Business program students in vocational school. Group 2 high school students performed better than those in Business Administration, Accounting and International Business programs in vocational school. Grade 10 students performed better than these in Business Administration, Accounting and International Business programs. These outcomes reaffi rmed the fi nding that high school students were better than vocational school in terms of knowledge. One observation to note was that vocational school students from different programs did not show signifi cant difference in their level of knowledge for "Prevention and Management of Sports Injury"; while Group 1 high school students performed better than those in Group 2. This outcome was consistent with the result of health knowledge test for fi rst year university students in Kuo's (1990) study. In Kuo's study, it was found that fi rst year university students who were in Group 1 back in high school scored the highest in the health knowledge test; while fi rst year university students who attended vocational school scored the lowest. Upon further investigation, it was discovered that key reason for high scores in Group 1 was due to the fact that majority of them were female students; thus, the test performance was better than students from other groups.
Students who acquired their knowledge of "Prevention and Management of Sports Injury" from high school military training/nursing course performed better than those from junior high school health education course, high school military training course, high school physical education course and through pubic media. This outcome indicated that military training/nursing course provided the most comprehensive knowledge for "Prevention and Management of Sports Injury", which was consistent with the fi ndings that female students performed better than their male counterparts (Chang, 1982; Lan, 1985; Yeh, 1983) . After checking the current military training course outline for high/vocational schools in Taiwan, it was found that female students were required to learn nursing-related courses for the three years in high school; whereas the male students only had opportunity to learn about prevention and management of accidents in the fi rst year of high school, which had explained the difference in the source of knowledge for sports injury.
No signifi cant difference in the level of knowledge for "Prevention and Management of Sports Injury" was observed for other factors like sports injury experience, participation of sports extra curriculum and education level of parents. In a study on fi rst-aid knowledge among high/vocational school students in Kinmen region, Chou (1988) pointed out that no signifi cant difference was observed between sports injury experience and fi rst-aid knowledge. Chou (1988) suggested that rather than amount of injury experience, the level of fi rst-aid knowledge was depended on learning status, which is consistent with the fi nding in this study. Kuo (1991) and Lan (1985) both conducted studies on health knowledge and need among students and both found that the education level of parents would signifi cantly affect the level of health knowledge in students, which is inconsistent with the fi nding in this study. After further investigation, it was discovered that the defi nition of health knowledge in the studies mentioned above included: personal hygiene, smoking/drinking and drug, food and nutrients, mental health, safety and fi rst-aid, understanding of illness and community health. These eight items are inseparable part of family education and family live; thus, the education level of parents can considerably affect the health knowledge of students. The relationship between knowledge of " Prevention and Management of Sports Injury" and demographic factors of students in this study was similar to Chou' s (1998) concept that quality of knowledge depended on learning status of students; thus, there is no signifi cant difference between the education level of parents and the knowledge of "Prevention and Management of Sports Injury" in students.
Needs for "Prevention and Management of Sports Injury"
Needs section of "Prevention and Management of Sports Injury" questionnaire consisted of 16 items with a total score of 64 point and the average score was 49.99±8.20 points, meaning students, in general, had high needs for "Prevention and Management of Sports Injury". This fi nding of high needs for sports injury knowledge was consistent with Chou's (1998) study on fi rst-aid needs among high/vocational school male and female students, Lan's (1985) study on health needs among high/vocational school male and female students, indicating that students had tremendously needs for "Prevention and Management of Sports Injury". Lan (1985) suggested that high/vocational school students are at puberty and tend to be more autonomous in their needs for knowledge; therefore, the education level of parents will not exert a direct effect on learning needs in students. Since the subjects in this study constituted of high/vocational school students, Lan's suggestion had explained this discrepancy. Relevant studies and publications on this topic seemed to be limited. The factors infl uencing the needs for "Prevention and Management of Sports Injury" in students might be clarifi ed if more studies were conducted to investigate this fi nding.
After summarizing the analysis of this study, it was discovered that the prevalence of sports injury was higher in male students than female students. Even though male students were less acquainted with the knowledge of "Prevention and Management of Sports Injury", the needs for "Prevention and Management of Sports Injury" was lower than female students. Students who primarily acquired their knowledge of "Prevention and Management of Sports Injury" from military training/nursing course showed higher levels of knowledge and needs for "Prevention and Management of Sports Injury". One thing to note is that female students was the only student population whose main source of knowledge was military training/nursing course, and higher percentage of female students thought courses relevant to sports injury can reduce the prevalence of sports injury than their male counterparts. Students who received military training/nursing course had higher needs for "Prevention and Management of Sports Injury" than other students.
Although the prevalence of sports injury was higher in male than female students, most of the male students still use health education course back in junior high school as their main source of knowledge for "Prevention and Management of Sports Injury". Therefore, the knowledge and needs for "Prevention and Management of Sports Injury" in male students, as well as percentage of students who think relevant courses can reduce the prevalence of sports injury were considerably lower than female students. Chou (1988) indicated that most male students in high/vocational school still use health education course in junior high school as their main source of fi rst-aid knowledge. This had highlighted the fact that male students lack appropriate learning channels for relevant knowledge and male students tend to overlook the importance of fi rst-aid knowledge due to incomplete understanding.
Correlation between Knowledge and Needs for "Prevention and Management of Sports Injury"
A positive correlation was observed between k n o w l e d g e a n d n e e d s f o r " P r e v e n t i o n a n d Management of Sports Injury", meaning students who were more acquainted with the knowledge of "Prevention and Management of Sports Injury" were more likely to have higher needs. This fi nding of students who had higher scores in the knowledge test would have higher needs for such knowledge was similar to Chang (1982) and Yeh's (1983) studies on fi rst-aid knowledge in students, Lan (1985) and Kuo's (1990) studies on health knowledge in students. This outcome confi rmed that when students become more acquainted with the knowledge and recognize the importance of the knowledge, they would have higher needs for such knowledge.
Conclusion & Recommendation
Conclusion
The primary knowledge source of "Prevention and Management of Sports Injury" for all male students was still the health education course from junior high school and complemented with high school military training course. On the other hand, female students mainly acquired their knowledge from high school military training/nursing course and complemented http://www.soc.nii.ac.jp/jspe3/index.htm 296 with health education course from junior high school. This outcome suggested that male students were less acquainted with knowledge of "Prevention and Management of Sports Injury" than their female counterparts. In addition, as high as 91.1% of the students believed that prevalence of sports injury on school campus can be reduced effectively if "Prevention and Management of Sports Injury" course were part of education.
For all students, the items in the order of percentage of incorrect answer were: principle of bandaging, immediate management of pulled muscle, signs of heat stroke, frequency of cardiac massage during CPR, management of bleeding wounds, types of sports injury, time interval for hot or cold compress, standard management for sprained joints. In general, students need more training for the knowledge mentioned above.
All students had immediate need for "Prevention a n d M a n a g e m e n t o f S p o r t s I n j u r y " a n d t h e precedence was: fi rst-aid and management of sports-related shock, identifi cation of different types of sports injury, timing and method of hot compress, principle for various kinds of sports injury and management of sports injury.
Recommendation
